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© Harness adjuster for child's seat 

© A child's safety seat (10) has a harness includ- 
ing a pair of shoulder straps (15 and 16) which are 
connected by a common strap (17) to a retractor 
(23). The retractor (23) is normally locked to prevent 
both protraction and retraction of the common strap 
(17) but can be released by depression of a push- 
button (43). 
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HARNESS ADJUSTER FOR CHILD'S SEAT 



This invention relates to a harness for a child's 
safety seat, having a harness adjuster for the 
shoulder straps. Although the invention is particu- 
larly applicable to child restraints used in motor 
vehicles it could be used equally well in any num- 
ber of child restraints which use a similar harness. 

Car child restraints conventionally include a 
child support structure in the form of a partially 
wrap around seat, adapted to be placed in the 
normal adult's seating position of a car and to be 
secured in that position using the conventional seat 
belt attachment points, and including a harness for 
safely securing a child within the seat when in use. 
Such arrangement has worked very well but has 
the disadvantage that the harness must be ad- 
justed to suit the individual child and to take into 
account such things as the amount and thickness 
of clothing being worn by the child. Further, with 
some children, there is some difficulty with the 
child wriggling while the responsible adult holds 
them in place with one hand while trying to attach 
the adjusted seat belt with the sole remaining hand. 

The present Invention provides a child restraint 
with an automatic tensioning device. 

According to the invention, in a self-adjusting 
child harness adapted to be fixed to a child support 
structure, where the harness comprises a child 
restraint strap, a resiliency biassed releasably loc- 
kabie tensioning device is attached to an end of 
said strap. 

Two embodiments of the invention will now be 
described, by way of example, with reference to 
the accompanying drawing in which: 

Figure 1 is a perspective view of a child 
restraining seat including a harness in accordance 
with the present invention; 

Figure 2 shows a tensioning device in accor- 
dance with a first embodiment of the present inven- 
tion in end elevation; 

Figure 3 shows the device of Figure 2 in 
plan view; and 

Rgure 4 is a cross-sectional view taken on 
the line 4 - 4 in Figure 3; 

Rgure 5 is a cross-sectional view a ten- 
sioning device in accordance with a second em- 
bodiment of the invention; 

Rgure 6 is a cross-sectional view taken on 
the line 6 - 6 in Rgure 5, showing the line 5 - 5 on 
which the sectional view of Rgure 5 is taken; 

Rgure 7 is a cross-sectional view of the 
spindle of the retractor shown in Figures 5 and 6; 
and 

Rgure 8 is a side view of the spindle of the 
retractor shown in Rgures 5 and 6, showing the 
end of a strap about to be connected thereto. 



Rgure 1 shows a child's seat 10 having a seat 
back portion 11 and a seat portion 12 formed as an 
integral moulding. The seat back portion 11 has a 
pair of apertures 13 and 14 to receive a pair of 

5 shoulder belts 15 and 16 which are joined behind 
the seat back to a common adjusting strap 17, as 
described in Australian Patent No. 503602. The 
seat Is also provided with a pair of lap straps 18 
and 19, a pair of crutch straps 20 and 21, and a 

70 buckle 22 for securing the ends of the various 
straps together. 

In accordance with the invention, the common 
adjusting strap 17 is connected to a tensioning 
device in the form of a retractor 23 mounted on the 

75 underneath side of the seat portion 12. As can be 
seen from Rgures 2 to 4, the retractor 23 has a U- 
shaped frame 24 with side walls 25 and 26 linked 
by a tie bar 27. A hole 28 in the frame 24 receives 
a bolt 29 (Rgure i) whereby It is secured to the 

20 seat portion 12. A tubular spindle 30 is joumaled in 
holes in the side walls 25 and 26 of the' frame 24 
so as to project through the side wall 25 into a 
retraction spring cassette 31 which contains a ra- 
dial helical spring (not shown) biassing the spindle 

25 30 in the counter-clockwise direction (as viewed in 
Rgure 4) so as to retract the common adjusting 
strap 17 thereon. 

A pair of flanges 32 and 33 are fromed fast 
with the spindle 30, one on each side of the strap 

30 17. Each of the flanges 32 and 33 carries a seriers 
of uniformly-spaced rectangular detent slots 34 on 
its periphery. A pawl 35 is pivotally mounted on the 
frame 24 by means of a respective lug 36, 37 on 
each end, each lug 36, 37 engaging in a respective 

35 arcuate window 38, 39 in the corresponding side 
wall 25, 26. The pawl 35 has a pawl tip 40 which is 
engagable in a selected detent slot 34 in each of 
the flanges 32 and 33 and is biased into en- 
agagement by a tension spring 41 (Figure 4). On 

40 the opposite side of the pivot axis formed by the 
luggs 36 and 37, the pawl 35 has a limb 42 which 
is engaged by a push-button 43, depression of 
which causes disengagement of the pawl 35 from 
the flanges 32 and 33. 

45 In operation, the push-button 43 is depressed 
and the shoulder straps 15 and 16 are pulled 
outwardly through the slots 13 and 14 In the seat 
back 11 (Rgure 1) the reel 23 unwinds to protract 
the common adjusting strap 17. Upon release of 

50 the button 43, the pawl 35 is biassed by spring 41 
towards the flanges 32 and 33 and at most only a 
small recoil of the spindle 30 occurs. With the 
harness in this slack position and the buckle 22 
undone, an infant can be placed within the harness, 
the buckle 22 reattached and the release button 43 
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again depressed. The depression of the release 
button 43 causes the disengagement of the pawl 
35 and the recoil of the spindle 30 so as to 
cotTectly tension the harness. In this regard, the 
stiffness and preload of the helical spring within the 
cassette 31 is selected so as not to produce a 
harsh tensioning of the harness. Once tensioning of 
the harness is complete release of the button 43 
allows the pawl 35 to again interact with the detent 
32 and 33 so as to prevent any release of tension 
in the harness. 

Figures 5 and 6 illustrate a second embodi- 
ment of the invention in which the retractor 23 is 
replaced by a retractor 54 having a U-shaped 
frame 56 with side walls 58 and 60 and a hole 62 
to receive the bolt 29 (Figure 1). A tubular spindle 
64 is journaled in holes in the side walls 58 and 60 
of the frame 56 so as to project at both ends. A 
retaining cap 66 on the side wall 60 covers the 
right-hand end of the spindle 64, as viewed in 
Figure 6. 

A U-shaped bracket 68 is secured to the outer 
face of the side member 58 of the frame 56 so as 
to extend diametrically across the end of the spin- 
dle 64. A helical spring 70, which is accommodated 
within the spindle 64 extends between the bracket 
68 and a pin 72 which extends diametrically across 
the part of the spindle 64 which is enclosed within 
the end cap 66 on the side member 60. The spring 
70 is tensioned so as to bias the spindle 64 in the 
counter-clockwise direction, as viewed in Figure 6. 

Referring now to Figures 7 and 8, the end of 
the common adjusting strap 17 is doubled back 
and sewn by stitching 74 so as to form a loop 76 
round a rigid sleeve member 78 (Figure 7). The 
spindle 64 has two cuts 80 and 82 extending 
obliquely around part of its periphery and the 
trapezium-shaped portion 84 of the spindle 64 
therebetween is bent inwardly. The end of the strap 
17 surrounding the sleeve member 78 is inserted 
through the opening formed thereby and a peg 86 
is threaded along the Inside of the spindle 64 and 
through the sleeve 78 so as to secure the strap 17 
to the spindle 64. 

As can best be seen in Figure 6, the part of the 
spindle 64 which projects through the side wall 58 
has eight uniformly circumferential ly spaced holes 
88 extending therethrough. First and second pawls 
90 and 92 are pivotally mounted on a pin 94 which 
projects from the outer side of the side wall 58 of 
the frame 54. A spring 96, having Its central portion 
coiled round the pin 94, is arranged to bias the 
pawl 90 in the counter-clockwise direction, as view- 
ed tn Figure 6, and the pawl 92 in the clockwise 
direction so that both pawls are urged into engage- 
ment with the holes 88 in the spindle 64. The first 
pawl 90 is shaped so as to resist clockwise rotation 
of the spindle 64, which is the protraction direction 



for the strap 17, while allowing rotation in the 
counter-clockwise direction. The second pawl 92 Is 
shaped to resist counter-clockwise rotation of the 
spindle 64 while allowing clockwise rotation. 

5 The pawls 90 and 92 have respective fingers 
98 and 100 which engage on opposite sides of a 
manually operable release lever 102 which is pivot- 
ally mounted on a pin 104 secured to the side wall 
58 of the frame 56. Movement of the release lever 

io 102 to the position shown in chain dotted lines at 
102a in Figure 6 (upwardly as viewed in Figure 5), 
disengages the pawl 92 from the spindle 64, thus 
allowing rotation in the retraction direction while 
leaving the pawl 90 in a condition to block rotation 

rs in the protraction direction. Similarly, displacement 
of the lever in the opposite direction, to the position 
102b (Rgure 6) causes disengagement of the first 
pawl 90, allowing rotation of the spindle 64 in the 
protraction direction while leaving the pawl 92 in a 

20 condition to block rotation in the retraction direc- 
tion. 

In use, when it is desired to extend the effec- 
tive length of the shoulder straps 13 to enable a 
child to put on the harness, lifting of the release 

25 lever 102 to the position 102a allows the shoulder 
straps 14 to be pulled out through the slots 13. The 
pawl 92 prevents the shoulder straps 1 4 from being 
pulled back through the slots 13 as soon as they 
are released, even if the release lever 102 is still 

30 raised. When a child is in position in the seat and it 
is desired to shorten the shoulder straps 14 to take 
up any slack previously produced, the release lever 
102 is pressed downwardly to the position shown 
at 102b so as to disengage the pawl 90. The spring 

35 then retracts the adjusting strap 16, and with It the 
shoulder straps 14, the pawl 90 continuing to pre- 
vent a wriggling child inadvertently pulling out the 
shoulder straps 14 before the release lever 102 is 
allowed to return to its central position. 

40 The arrangement illustrated in Figures 7 and 8 
may be used to attach the strap 17 to the spindle 
30 shown in Figures 2 to 4. 



45 Claims 

1. A self-adjusting child harness adapted to be 
fixed to a child's support structure, the harness 
comprising a child restraint strap (17), characteris- 

so ed by a resiliency biassed releasably lockable ten- 
sioning device (23, 54) attached to an end of said 
strap (17). 

2. A harness according to claim 1, wherein the 
tensioning device (23, 54) comprises a support 

55 structure (24, 56) having a spindle (30, 64) jour- 
naled thereon, means for connecting a safety har- 
ness strap (17) to the spindle (30, 64), a spring (31, 
70) connected between the spindle (30. 64) and the 
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support structure (24, 56) so as to cause rotation of 
the spindle (30, 64) in a strap retraction direction, a 
series of detent formations (34, 88) spaced round 
the periphery of the spindle (30, 64), a pawl (35, 
60) resiliently biased into engagement with the 
detent formations (34, 88) so as to obstruct protrac- 
tion of the strap (17) from the spindle (30, 64) and 
manually operable release means (43, 102) for 
moving the pawl (35, 60) out of engagement with 
the detent formations (34, 88). 

3. A harness according to claim 2, wherein 
each detent formation comprises a parallel-sided 
slot (34) in a flange (32, 33) of the spindle (30, 64) 
and the pawl (35) has a pawl tip (40) arrranged to 
move into engagement with a selected slot (34) in 
a direction substantially parallel to the sides thereof 
so as to obstruct both protraction- and retraction of 
the strap (17). 

4. A harness according to claim 1, 2 or 3, 
wherein the tensioning device (23, 54) is manually 
releasable by depressing a push-button (43). 

5. A harness according to claim 2, wherein the 
spindle (64) is tubular and the detent formations 
(88) comprise holes spaced round the periphery of 
the spindle (64). 

6. A harness according to claim 2 or 5, wherein 
the pawl (60) is arranged to engage with the detent 
formations (88) so as to obstruct protraction of the 
strap (17) from the spindle (64) but permit retrac- 
tion of the strap (17) thereon and a second pawl 
(60) is arranged to be resiliently biased into en- 
gagement with the detent formations (88) so as to 
obstruct retraction of the strap (17) on to the spin- 
dle (64) but permit protraction of the strap (17) 
therefrom. 

7. A harness according to claim 6, wherein the 
release means (102) comprises a pivotally mounted 
release lever so arranged that movement of the 
release lever in one direction causes disengage- 
ment of the first pawl (60) and movement of the 
release lever in a direction opposite to said one 
direction causes disengagement of the second 
pawl (60). 

8. A harness according to any preceding claim, 
wherein the means for connecting the strap (17) to 
the spindle (30, 64) comprises a formation on the 
tubular spindle (30, 64) made by forming a pair of 
cuts through part of the periphery of the spindle 
(30, 64) in planes intersecting the axis thereof and 
deforming the wall of the spindle (30, 64) between 
the cuts radially inwardly so as to accommodate a 
peg in the interior of the spindle (30, 64) passing 
through the cuts and outside the indented portion 
of the spindle (30, 64) where it passes through a 
loop formed in the end of the strap (17). 

9. A harness according to any preceding claim, 
wherein the strap (17) is fast with the shoulder 
straps (15, 16) of a full harness. 



10. An child's seat including a child support 
structure (1 1, 12) to which is affixed a child harness 
according to any preceding claim. 
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